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(71) We, THE PROCTER & GAMBLE COMPANY, a Company ot^^msed 
undef the laws of the State of Ohio, United States of America, of 301 East Sirtb 
Street^ Cincinnati, Ohio 45202, United States of America, do hereby dedaie the 
invention, for which we pray that a patent may be granted to us, and the mediod by 
whidi it is to be perfomied, to be pardculaTly described in and by the faUowiog 5 
stBXemeat:— 

This invention relates to granular buflt laundry detergent oompositioos which 
pnmde simultaneous laimderli^ and softening of textiles during oonvenitionai fabric 
launderuig operations. Such compositions empioy a ambinatioD of non-soap synthetic 
detergent compounds, organic or inotganic detei;^t builders and paxticulfa' s rn ifyT i t iP 10 
day con^xninds having particxdar cation exchange cfaacacteristics. 

Various days n^terials hajve been used in many different types of df tftr gpnt 
sj^stems for widely differing purposes. Qays, for example, have been disdoGed for use 
as builders (Sdiwartz and Perry, Surface Active Agents^ Intersdeoce Publidierai, 
15 Inc., 1949, pp. 232 and 299); as water-softeners (British Patent 461, 221); as and- 15 
caking agents (U.S. Patents 2,625,513 and 2,770,600); as suspending agents (U.S. 
Patents 2,594,257, 2,594,258 and 2,920,045); and as fiUers (U.S. Patent 2,708,185). 

It is also well known that soma day materials can be deposited on fafarics to 
intpart softening and antistatic properties thereto. Sudi day deposition is generally 
20 realized by contacting fabrics to be so treated with aqueous day suspensions (Se^ 20 
. for example, U.S. Patents 3,033,699 and 3,594,221). 

Attempts, however, to incarpor&te day matenals into built decergent systems for 
the purpose of providing simultaneous fabric laundering and softemi^ have not been 
eotirdy sucoessftd. Conventional detergent builders tend to retard or inhibit ths 
2$ .. tendency of day materials to deposit on fabric surfaces, sudj depodtioa being ncoessaxy 25 
to realize the desired fabric softening residts. Furthermore;, to provide the requisite 
unif onn deposition of day material o93io fabrics being laundered, the day material must 
be thoroughly and quiddy dispersed throughout the fabric l«>iiT^Ht»ring solutian durii^ 
the relatively brirf wash cyde. 
30 Some of these difficulties of providing through-die-wadi day softening have been 30 

resolved by using ccmventional fabric softening agents sudi as isostearic acid or pdly- 
amine or polyquatemary ammonium compoxmds in oond>inatioD widk day in built 
detergent formulations (See U.S. Patents 3^94,212 and 3,625,905). The dispeisabilily 
problem can be alleviated somewhat by adding to laundering solutions built liquid 
35 detergent compositions wherem day is suspended and therefore more easily d i ^efsed 35 
(See U.S. Patent 2,920,045). However, such liquid heavy-duty built laamdry com- 
positions do not provide the convenience associated with gntmdar Laundxy products. 

Accordingly, it is an object of the present invention to provide grMwIar buik 
laumliy detergent oampositions which can yield simultaneous fabric ?aim^^'ng and 
40 fabric softening. 40 
It has surprisingly been discovered that by using paiticular types of day havmg 
particular caticm exdiange characteristics, these objectives -can be realized and built 
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granular fabric launrirn'ng and softening compositiaDs can be obtained which are unex- 
pectedly superior to simifar cjompositions known to the prior art 

The present inventioD proTidcs granular built laundry decexgent compOGiticos 
comprising: (a) from 2% to 30% by weight of a non-soap siynthctic detergent oom- 

5 pound sdected from amonic syniheiic dereigents, amphdytic sjmdtctic deteigc&ts, 5 

zwitccrionic synthetic d«ergenis and mixtures thoeof; (b) from 10% to 60% by 
wdg^t of one or more organic and/or inorganic detergent builder salts; and (c) fram 
1% CO 50% by wd^t of a fabric-softening agent that is an expandaUe;, three layer 
smectite-type day having an ion ezchtinge capacity cxf at least 50 meq/10(^ sudt 
10 compositions providing a solution pH of from 7 to 12 when dissolved in water at ai 10 

conceixtratiak of 0.12% by weight The present invention also protndes a process for 
coac misaid y cleansing and softenii^ &brics comprising conlacting said fabrics wrdi 
an effective amount (e.g., from 0.02% to 2% by weight) of a laundry deter^nt coan- 
posttioD as described above, for esan^e by laundoing said fabrics in an aqueous 

15 laundry bath containing the said conqMsition. 15 
Compositions of this invenritm comprise three essential oosiqxinenls— -syinhedjc ntai- 
so^ detergent, builder salt and day. Each oompcment is described in as f oUows: 
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Synthetic Detergent 

From 2% to 30% by wdght, preferably from 5%, to 20%, by weight, of the coan- 
posWons of the invention comprise a non-soap synthetic detergent selected from 20 
amomic symhetic detergents^ amjAoiytic synthetic detergents, zwitCeriooic synthetic 
detergents and mixtures thereof. This component of the compo^oa is pre&raUy 
constituted by one or moie anionic symhedc detetgencsL Ezamples of synthetic deter- 
gents of these types are described as follows: 

25 ^ Ardonic Detergents, 25 

Amonic syntboic detergents indude water-soluble satts^ porttculaily the alkali 
metal sslts^ of organic sulphuric reaction products having in thor mnlfTTiIar slimt m e 
an alkyl group comaioing from 8 to"22 carbon atoms and a modety sdccted from 
sulphonic add and sulj^iuric add ester moiettes. (Induded m the term alkyi is the alkyl 
30 portion of acyl moieties.) Examples of tins group of synthetic detergents which form 30 
a part of the preferred built detergent compositiotts of the present inventioD arc: 
the sodium and potassium alkyi sulphates!, especially those obt^ied by sulphating the 
higher alarfiols (C, — Q, carbon atomsj produced by redixing the glyoerides of 
tallow or coconut oU; sodium and potassium alkyl benzene sulphocaies, in vM<it the 
35 alkyl group contains from 9 to 20 caibon atoms in straight chain or branched-cham 35 
configuratiOTi, for example those of the type described in Umted Stales Patettts 
Numbers 2^0,099 and 2,477383 (e^)edally valuable are linear stiaigjit chain all^ 
benzene sulphonates in whidi the average of the alkyi groups is about 11.8 caiboo 
atoms and commonly abbreviated as Cn.^LAS): sodium alkyl glycoyl sulphntv 
40 ate^ especially those ethers of hi^ier alo^ols derived from tallow and coconut odl: 40 
sodium coconut oil fatty add monoglyceiide sulfdumates and sul|diates; sodium and 
potassium salts of sulphuric add esters of the reaction product of one moie of a higher 
fatty alcohol (for example tallow or coconut alcohds) and about 1 to 6 mds of 
ethylene oxide; sodium and potassium salts of alkyi phenod ediylene oride edier sul- 
45 phates with 1 to 10 units of ethylene oodde per mdecde and in whidi the alkyl groups^ 45 
contain from 8.to 12 catbon atoms. 

Anionic piiosphate surfactants are also useful in the present inveiHioa These are 
surface active materials having substantial d^ergent capabHity in \rfiicb the amocnc 
solubilizing group connecting hydro|^iobic moieties is an o^ add of pho6[Aorus. The 
50 more conmion solubilizing groups, of course, are — SO^H and SO3H. AUgd pbcwpfcate 50 
esters sudi as (R— 0)2P02H and ROPOaHa in which R represcms an alkyl rham- 
OBxtaimng from 8 to 20 caibon atoms are useful he rain- 

Thcse phosphate esters can be modified by induding in the molecule frcun one to 
about 40 alkylene oxide unitsi, for examidei, ethylene oodde units. The famudae for 
these modified phosphate anionic determents are 55 

[R-O-(Oi^0l20)n32-^^O-M or [R-O-CCMgayD^J — Ik)-M 

0-M 



55 
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in which R repTesenis aa alkyl group osmimiiig from about 8 to 20 caibon atoms, or 
an alkylphenyl group in vthidi the ailkyl group oontBiDS from aboux 8 vat 20 cazboo 
atoms, ajid M represents a soluble cation such as hydrogm, sodium, potassiuni, am- 
monium at substituted ammonium; and in vMdi n is an inti^er from 1 to 40. 

Another dass of suitable anioaiic organic detergents particulaiiy useful in iSbss 
inivention indudes salts of 2-acylio«yalkaxie-l-sulphonu: ajcids. The salts have the 
fonnula 

0 



v^here Ri is alkyl having from 9 to 23 caibon axioms (forming with the two carboo 

atoms an alkane group) ; Rj is alkyl having from 1 to 8 caifooa axcaos; and M is a 10 

water-soluble cation. 

The waxer-soluble cationt, M, in the hexcinbefoie described structural fonmila can 
be, far example, an alkali metal cadoa (for example sodium, potasskun, lidtium), anb- 
momum or subsatuted-ammooixim cation. Specific examples of substituted ammosmuxn 
cations indude: methyl-, dimethyl-, and trimethyl- ammonium cadons and qua£eroaiy 15 
ammoniimi cations such as tetramethyl-ammomum and dimethyl piperidinium cadoins 
and those derived frcnn alkylamines sudk as eth^amine, diethylamine, triethylamine and 
mixtures thereof. 

Specific examples of beta^-acylcsy-alkane-l-suli^ionates;, or alteroadvdy 2^aicylooEy- 
alkane-l-sulphonates, useful herein indtide the sodium salt of 2-aoetDKy-tridecane-l- 20 
sulphonic add; the potassium salt oi 2-propianyIoxy-tetradecane-l-sulphoiaic add; the 
lithium salt of 2-butanoyiotEy-tetradecane-l-sulphomc add; the sodium salt of 2-peniiaa- 
oylosy-pentadecane-l-sulphomc add; the sodium salt of 2-ace:Coi]£y-hexadecanes-l- 
sulphomc acid; the potassium salt of 2-octano^oitytetradecane-l-stdplionic add; the 
sodium salt (tf 2-acetOKy-heptadecane-l-sulphaDiic acid; the liduum salt of 2-aoecoi^- 25 
octadecane-l-Buli4ionic add; the potasdum salt of 2-aoetogy-nopfldecaiig-l-sulphpnic 
add; the sodium salt of 2-iacetoKy-unicoQane-l-sulphonic add; die sodium salt of 2- 
propiooylcKy-docosanB-l-sdphomc add; the isomers thereof. 

Piefened beta-d&ylosy-alkane-l-sul^oDate salts heron are the alkali metal safts 
of beta^oetoi^-alkaiae-l-sulphonic acids corresponding to the aboro fonmELa: vdieidn 30 
Ri is an alkyl having from 12 to 16 carbon, atoms; these salts being p aeftaml because 
of their excellent deanii^ properties and ready availability. 

Typical examples of the alxyve described beta-acecooty alkane-sdphonates axe 
descrilwl in the literature: Bd^um Patent 650323 disdoses the preparatioia of 
certain 2-acyloxy alkanesulpbonic adds. Similariy, U.S. Patents 2,094,451 (Guezxdser 35 
ec al) and 2,086,215 (DeGrooce) disdose cenam salts of bexa^oetiiocy alkanesulpboau; 
acids. 

Another prdcrred dass of anionic detergent compounds herein, both by virtue of 
superior deaiung properties and low sensitivity to water hardness (Ca+ + and Mg+ -f 
ions) are the aUcylated cr-suly^ocatbooEylates;, containing from 10 to 23 caibon atoms 40 
an4 having the formula 



R-CH-c -OR* 

wluiein R is C, to Qo allcyl* M is at water-soduUe cadoo as herciid)efoie disdosed, 
preferably a sodium i<nx, and R' is a Ci — C4 alkyl, &g., methyl, ethyl, propyl and 
butyl These compounds are psepaied by the esterification of o-suli^iosiaced caiboayiic 45 
adds, which are commerdally available, using standard techniques. Specific ex^nples 
of the alkylated o-sulphocaiboxylatBs ^ncferred use herein indude: 

Ammonium meth^-a-sidpthopalmitate, 
Triethanolanmioaium eth^-^r-sidphostearoite;, 

sodium methyl-<r-$uIphopalmitate, 50 
sodium ethyl-«r-$ulphopdmitate|, 
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sodium biityl'-o-sul|^06i£axal£^ 
potassium metfajd-tx-sulpholaurate, 
lithhnn methyi-^sulidiQlaurate, 



as wdl as mimres thereof. 



A preferred dass of anionic organic decergents are the )9-alkyloKy alkanc sulphonf- 
ates. These compounds have Ac fdlowing foamula: 



5 
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H H 



10 



15 



20 



25 



30 



35 



40 



45 



where Ri is a straig^it chain alkyi group having from 6 to 20 caiboQ atoms, Rt is a 
lower alkyl grcmp having frtan 1 (preferred) to 3 carbon atoms, and M is a water- 
saJuWe catiaa as hereinbefore described. jq 

Specific examples of j8-alkyloflcy alkanc sulphwiates, or altetnativdy 2-alkyiDK7- 
alkane-l-sul|rfionatEs, having low hardness (caldimi ion) sensitivity useful herein to 
provide superior cleaning levels imder househrfd washii^ cooditians include: 

potassium-j?-metfaoKydecanesuli^oQate, 

sodium 2-njedioi7tridecanesulphonat^ 15 
potassium 2- cd iu xy le u adecylsulphoDflte^ 
sodium 2-isopTop(nQ^exadec^sulphonate, 
lidiitmi 2>t-butozytetradecylsuIiAijc»ate, 
sodium j9*methoxyoctadecylsidpho3iate;, azKl 

ammoohmt ff-tt-propogydodecyisulrhnmJff, 20 

Other synthetic anionic detergents useful herein are alkyl ether sulphaiaes. These 
materials have the formula ROCCsH^O)^ SO,M wfaeiem R is alkyi or alken^ havii^ 
from 10 to 20 cazbon atoms, z is from 1 to 30, and M is a waijer-^uble catioo as 
defined lureinbef ore The ali^ edier sul|^tes useful in the presemt inveaiiioD are 
candensatian products of ethylmc ooude and monoil^dric alc(4uis having from 10 to 20 25 
carfawi atoms. Preferably, R has 12 to 18 carbon atoms. The alcohols can be derived 
from fats, for example, oooosmt oil or tallowy, or can be syndietici Lauryi alcohol and 
straight chain alcohc^ derived from tallow are pn e f ei ml hereia. Such aloohds are 
reacted with from 1 to 30, and especially 6, moiar piopordoos of ethylene aride and 
the resulting mixture of molecular spedes, having, for exam^^ev ao avenage of 6 moles 30 
of ethylene oodde per mole of alcohol, is sulfated and neutralized. 

Specific examples of alkyi cdKr sulphates of the present inventioa are:: sodxtHD 
coconut alkyl ethylene ^ycol cdicr sdiihatc;- Ihhium tallow aDgi trie&jtoe glycol 
ether sulphate; and sodium tallow alkyl hexaoi^nthjdene sulphate. 

Preferred herein for reasons of excellent deaning p rop er ti es and ready availability 35 
are the alkali metal cocoaut- and tallow-alkyi cxyediylene edier sulphates havii^ an 
average of from 1 to 10 oxycihylene moieties. The alJgd esher sulphates of the present 
invention are known compounds and are described in U.S. Patent 3^32,876 to Walker. 

Additional examines of anionic non-soap syndiedc detergents which come within 
the terms of the present invention are the reaction product of fatty adds esterified wndi 40 
isethionic add and neutralized with sodium hydroxide where;, for example, the fatty 
adds are d^ved from coconut oil; sodium or potassiinn salts of fatty add amudes of 
methjd tauride in which the fatty adds, for example, are derived from cocoout oil. 
Other anionic synthetic detergents of this variety are set forth in UnEced Stales 
Patems 2,486,921; 2,486,922; and 2,396,278. 45 

Additioml samples of anionic, noc>>soap, synthetic detergents^ whidi come within 
the terms of the present invcntioaij are the compounds which contain two aniniic fimc- 
tiooal group& Tbtse are referred to as di-anionic detergents. Suital^ di-anioixic deter- 
gents are the disulphooaces, disulphates, or mixtures tfcuereof which may be r^)resented 
by the following fomuilae: 50 



wbeic R is an acyclic aliphatic hydrocaibyl group hsving 15 to 20 caitx» atoms and M 
is a water-s(dubilizing catioo, for example, the to Cta disodium 1,2-alkyldisidphates, 



R(SO,),M; 



R(SO0iM„ R(SO,) (SO,)M„ 
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Ctt to Qo dipotassium 1,2-alkyldisulphonates or disulphates, disodium Ifi-hexadecyt 
disulphates, Cu, to Cst disodium-l^^alkyldisulpbonates, disodium l^^-steazyldisuLpbotes 
and 6,lQ-octadecyldi»jIphates. 

The aliphatic porti(»i of the disulphates or disulphonates is geaerally substantially 
linear, thereby imparting desirable bio-degradable properties xa the detergent com- - 5 
pound. 

The water-solubilking catioms indude the customary caticms known in the desergient 
art, i.e., the alkali metals, and the anunomiim caticoB, as weU as other metals in group 
IIA, HB, IIIA, IVA and IVB of the Periodic Table except for boroo. The preferred 
watcr-solubilizing cations are sodium or potasshim. These diamamc detergents are 10 
more fully described in Britidi Letters Patent 1,15 1,392. 

Still other ani^mc syiMhetic detergents include the dass designated as sucdnamaices. 
This dass indudes such surface active agents as disodium N-octadecjdsdphosucdna- 
matc: tttrasodimn N-(l,2-dicarbaxyetfayl)-N-octade<gd5ulpho-succinamatc; mamyi ester 
15 of sodixmi sulphosuccinic acid: dihoyl ester of sodhim sul|rfiosuccindc add: dioctyi esters 15 
of soditun sulphosuccinic add. 

Other suitable anionic detergents utilizable herdn are olefin suli^ionaxes having 
from 12 to 24 carbon atoms. The term ''olefin sulj^Kmtes" is used herein to mean 
compounds that can be produced by the sulphonation of cr-olefins by means oif unoam" 
20 plexed sulphur trioxide, followed by neutralization of the add reaction mtsture in 000- 20 
ditions sudi that any sultones whids have been fomied in the reaction are bydiDiyzed 
to give the oorrespcHiding bydnncy-aIkane-sulphona.tes. The sulphur trioxide cao be 
liquid or gaseous, and is usually, but not necessarily, diluted by mert diluents, for 
example by liquid SO, or dilorinated hydiocarboos, ^it^ien used in the liquid form, 
25 for example by air, nitrogen or gaseous 562, when used in the gaseous fona 25 
The «r-<defins from wfaidi the olefin sdj^ionates are derived arc nKXQO-oAefins 
having 12 to 24 carbon atoms, prefocably 14 to 16 carbon aicoms. Prefei^y^ tiicy 
are straig^ chain olefins. Examples of suitable 1-olefins indtide 1-dodecene: l-tetra- 
deoene: 1-hcxadecene: 1-octadecene: 1-eioosene and l-tetxaoosene. 
^ In addition to the true alkene sidphonates and a proportioa of bydroEy'Slkanfi- 30 

sulpbooaites, the olefin sulphoaiates can oontam minor amounts of other materials, sudk 
as alkene disulphooates depending upon the reagriott ooinditiMwij pmpm^inrm «f nwir-TqnTff^ 
the nature of the starting olefins and ingnmties in the olefin stock and side xeactDons 
during the sulphonation process. 
35 A specific anionic detergent v^uch has also been found exodlent for use in the 35 

present invention is described more fully in die U.S. Patent 3,332,880 of Phillip F. 
Pflaumcr and Adrian Kessler, 

Of all the abowe-described types of anionic surfactants;, prefierred compoumds in- 
dude sodium linear al^ benzene sulphonate wherein the alkyl chain average froim 
40 about 10 to 18, more preferably about 12, caibon atoms in lengdk, sodhim taJlow aik^ 40 
sul|>hate, 2HacetoKy^tridecanfrl-sdphonic add; sodium naethyl-cr-sulphopQlnutate; 
sodium j9-methogE}wtadec^sulphaa]aiffl; sodium coconut alkyl edxylene glycol etbcr 
suliAonate; the sodimn salt of die sulphtnic add ester of the reaction product of one 
' nu^ jof . tallow alcohol and three mol^ of ediylene ootide; and mixtuies thereof. 



45 Amphdytic Synthetic Detergents. 

Ampholytic sjynthetic detergents can be broadly described as derivatives of aliphatic 
or alijAatic derivatives of heterocyclic secondary and tertiary ammes in whids the 
aliphatic radical may be straight chain or brandied and whcrdn one of the aliphatic 
substituents contains from about 8 to 18 carbon atoms and at least one contains aa 

50 amooic water-sdubiUzing group, for example, carboxy, sulphonate, suijAato. Examples 59 
of compounds falling within this defimtioo are: sodium 3-(dodecyiannno)-propii(ma£e, 
sodium 3-(dodccylamino) pK^ane-l-sidphonate, sodium 2-(dodecylamuio) ediyl 
sulphate, sodium 2-(dimediylaminD)octadocanoate, disodium 3-(N-carboKymcdiyldo- 
decylamino)-pnq>ane-l-sulphoaate, disodium octadecyliminodiazetBte, sodium 1- 

55 carbogymeth^-2-undecylimidazoae, and sodium N,N-bis(2*hydraKy«diyl)-2-5ulptetp- 55 
3-dodecoxypropylamine. Sodium 3-(dodecylamino)propane-l-sulphonaite Is preferred. 

Ztoitteriomc Synthetic Detergents. 
ZwLttexionic sinfactarrts can be broadly described as derivatives of seooodaiy and 
tertiaxy amines, derivatives of heterocyclic secondaiy and tertiaxy amines, or derivaaives 
60 of quateanaiy anunootun^ quaternary |Aos[rfionium or tertiary sulphonium oompounda. 60 

The cationic atom in the quaoarnajy compound can be part of a heterocydic rin^ in 
all of these compounds there is at least one aliiAatic group, straight chain or branded, 
containing, from 3 to 18 caiboq atoms and at least one aUpbatic substituent rnrwammg 
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an anioaiic watcr-solubilizmg group, for erampic, cartxwy, sul^Aooatc, sulpbaoo!, pbos- 
phatcx, or phospbona Examines <rf various classes of zwitcerionic surfactants opaabJe 
herein are described as follow: 

1. Compoimds coxrespondiiig to the general fonmila 

5 5 

wherdn Ri is aSkyi, alkenyi or a hydroocj^alkyl comaining from 8 to 18 caibon atoms aist 
cootaining if desired up to about 10 ethylene osfdc moidies and/or a i^ycoyi 
moieiy, Y, is nitrogeii, phosphcms w sulphur, R, is aJkyl otr monofeydrocqralfcyl coo- 
taining 1 to 3 caibon atoms; x is 1 when Yi is S, 2 when Yi is N or Pj Rg'u aitkyteoe 
10 or hydruacyalkylene oomaining from 1 to 5 carbon atoms; and Z is a caibooy, sulpbooate, lo 
suli^te;, {^lofijihate or {^sphonate group. 

Examples of this dass of zwittcriooic surfactants ksdude: 3-(N,N-dime3byt-N- 
hexadecyiainmonio)-propane-l-sulplionate; 3-(NjN-dimedr^-N^ifioadecylanmKxno)-2- 
hydroxypropane - 1 - sttlphoDate; 2 - (N,N - dimediyi - N - dodccyiammoano aoetaafi; 
15 3 - (N,N - dimethyl - N - dodecylammonio) propionaae; 2 - (N^^ - dimethyl - N- 15 
ociadecyiamm0iiio)ethane - 1 - sulphate; 3 - (PJ* - dimediyi - P - dodecylphospiMnia)- 
propanc - 1 - sulphonate; 2 - (S - methyl - S - telia - heiadecyisulpho!iio)ediflne - 1- 
sulphosiate; 3 - (S - methyl - S - dodecylsulph<Hiio)propionatc; 4 - (S - medxyl - S- " 
tetta - decylsulpho!iio)butyraie; 3 - (N^I - dimethyl - N - 4 - dodeceniylammooia)- 
propane - 1 - sulphonate; 3 - (N,N - dimediyi - N - 2 - rffn I ti wy hi^a iifvyiammimn S- 20 
propane - 1 - phosphate; and 3 - (N^ - dimediyi - N - 4 - giyoayldodecyiammflab)- 
propiooELte. 

Preferred compounds of this dass from a commercial standpoiut are 3 - (N,N- 
dimethyi - N - hexadecylammooio) - 2 - hydroKjpiopane - 1 - sdphaifl.te; 3 - (N,N- 

25 dimethyl - N - alkylammomo) - 2 - hydroxypropane - 1 - sulpboaflxe^ the alb^ gioi^ 25 
being derived from tallow fatty alcohol; 3 - (N,N - dimethyl - N - hexadecylammonio)- 
propane - 1 - sulphonate; 3 - N,N - dimethyi - N - tetradec^ammonio)p(ropone - 1- 
sdplwoflte; 3 - (N,N - dimediyi - N - alkylammomo) - 2 - hydroxypropane - 1- 
suiphooate, die alkyl group being derived fnnn the middle cut of coconut fatty aJoohoi; 

30 3 - (N,N - dimetfayldodecylammDQio) - 2 - hydroxypropane - 1 - sulphoitaie; 4- 30 
(N,N - dimethyl - tetiadecylammonio)bul2ne - 1 - sulphc»»te; 4(N,N - dimethyl - N- 
hfixadecylammonio) bwane - 1 - suljAoiate; 4 - (N,N - dimediyi - hcxadccylaia- 
inaoio)butyrate; 6 - (N,N - dimethyi - N - octadecylammomo)hexanoate; 3 - (N,N- 
dimcthyl - N - dcosylammonio) - 3 - methylpropane - 1 - sulphooate; and 6 - (N,N- 

35 dimethyl . N - hexaxleqdamnMnio)hexaDoate, 35 
Means for prq>axii^ many of the surfoctant compounds of thcs dass aie described 
in U.S. Patents 2,129,264, 2,774,786, 2,813,898, 2,828332 and 3J29J21 and; . 
German Patent 1,018,421. _ ' " 

2. Compounds having tbo geoeral fonmiia: 

40 R».-M -f^-N-f?Q-CDO- 4Q 

wherein R^ is en alkyl, cydoalkyi, aiyl, aialk]^ or alkaij^ group cootaimng from 10 to 
20 carbon atoms; M is a bivalent radical selected from: ammocaibop^ cairboDyl- 
azninoi, caifoonyloxy, aminocadx)izyIanuDO, the corcespoDding thio groiqiuigs and si^ 
stituted amino derivatives; aiid R, are aJl^oie groups conffiaiiBng £rom 1 to 12 

45 caifoon atoms; R^ is aXkyi or hydrozyaltgd containing from 1 to 10 carbon ssxxnsi R^ 45 
is sdected from R« groups, R, — M — ^R,-, and — ^R,CX)OMe ^(tedn R^ Rss R« and 
R, are as defined above and Me is a monovalent salt-forming catico^ Compounds thiis 
type indude N,N - bis(oleylamidopiopyl) - N - methyl - N - caiboacymethylammomum 
betaine; N,N - bis(steaiamidpropyl) - N - methyl - N - caibot^methylammoodum 

SO betaine; N - (stearamidopropyl) - N. - dimeth]d - N - carfooixyinethylammcaium 50 
betaine; N,N - bts(Qleylainid(^opyl) - N - (2 - hydroxyethji) - N - cazfooxymedx^- 
ammonium betaine; and N - N - bis - (stearamidopropyl) - N - (2 - hydroa^ediyl)- 
N - carboxymethylammoiiium betaine. Zwi tt ei ' Iooi c surfactants of this type aic pso- 
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pared in accordance with methods described in U.S. Patent 3^5,719 and German 
Auslegerischrift (Published Specification) 1,018,421. 

3. Oxmpounds having die general fdnni^: 

Ri,-ai-(CH2Vi-CH-3cf 

wherein Rg is an alkyl grtwpi Ri^ is a bydrogea atom or an alkyl groiipL the total 
number of carbon atoms in R, and Rig being from 8 to 16 and 

K„ Kg 

represeots a quatemaiy ammoDiio group in which each group Rn, R^ and Ru is an 
adkyl or hydroxyalkyi group or the groups Rji, R^, and Ri, are oaDjodned in ap hessro- 
.qydic ring daad n is 1 or 2. Exam|rics of suitable zwitteriamc surfactants of this lypo . 
iiidude the y and 8 hexadecylpyridmo sdphobetaines, the y and 8 hexadecyl y-picolilnD 
sulphobetaines, the y and 8 letradecyi pyridino sulpbobetalnes and the hcaaxlecyl tri.- ' 
meihylamraomo sulphobetaines. Preparation of such zwitteriomc surfactants is described 
in piAlished South African patent application 69/5788. 

4. Compounds having the general formula 



Wherein Ri^ is an ^kaiyhnethylene group containing from 8 to 24 catboD atoms in the 
alkyi chain; R„ is selected from Ri^ groups and alkyi and bydioocyaikyl groups amXam- 
ing from 1 to 7 caibon atoms; Ri, is alkyl or hydrvncyalkyl cootamiDg from 1 ca 7 
carbon atoms; Rj, is alkyiene or bydrozyalkyleae comaimng from 1 to 7 carbon atoms 
and Zi is selected from: sulphanate, c^iboxy and sulphate. Btampies of zwittmooic 
surfactants of this type include 3 - (N - dodecylbenzyl - - dimethylammmb)- 
propane - 1 - sulphonate; 4 - (N - dodecylberajd - N,N - dimethyiamnwnio)butane- 

1- sulphonate; 3 - (N - hexadccylbenzyl - - dimediylanmionio) propane - 1- 
sulphonate; 3 - (N - dodecylbenzyl - - dimethylammoaio)piopH3Ji^; 4 - (N- 
heaadccyiben2yl - - dinieth(yianmionio)buiyrate; 3 - (N - tetxudecyibenzyl r N^- 
dinwth5tomwrao)propane - 1 - sulphate; 3 - (N - dodecylbeazyl - N>N - diipieriisrl- 
■ammonio) - 2 - hydroocypropane - 1 - «ul0ionate; 3 - [N^ - di(dodecylbcnZ5^) - N- 
methylanitpamo] propane - 1 - sulphonate; 4 - [N,N - di(hexadecyiben2yl) - N- 
methylammoniojbutyrato; and 3 - ( [N^ - di(tetradecylbenzyi) - N - mcdiylaimnomb] 

2- hydraQrpropane-l-sulpihonate: 

Zwitterionic surfactants of this type as well as methods for their prepaiatioD axe 
described in U.S. Patents 2,697,116; 2,697,656 and 2,669,991 and Canadian Patent 
883,864. 

5. Compounds having the general formula: 

wherein Ri, is an alkylfrfienyL, cyclosUk^phenyl or alkeniylpbeK^ group ctmtsimrt^ from 
8 to 20 catbon atoms, in the alkyl, cydoalkyi or alkenyl moiety; Ri, and R„ are eacb 
aliphatic groups containing from 1 to 5 carixm atoms; Rei and R„ ate each hydrogen 
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atoms, hydrozjd, groups or aliphatic groups coataining from 1 to 3 caiboa atoms and 
R*3 is an alkylene gnnq> CQntaining frcma 2 to 4 caiboo atoms. 

Eramples of zwittcrionic suifactants of this type indude 3-(N-dodecyij*jmyl- 
N,N - diiiiethjdaininomo)propaiie - 1 - sulphonate; 4 - (N - hexadeq^lidieayl - N^^- 

5 dimcthyl)butane - 1 - sulphonate; 3 - (N - tetradeq^itoyl - N,N - dimethyl- 5 

ammonio) - 3,3 - dimethyipropane - 1 - sulphooate and 3 - (N - dodeq^jdienjd - N^- 
dimediylammonio) - 3 - hydroxypropane - 1 - sdphonate. C(»npounds odr this type aie * 
described more fully in British Patents 970,883 and 1,046,252. 

Of all the abore-descnbed types of zwitterionic surfactants, piefe iied compwrnds 

10 indude: 3(N,N - dimethyl - N - alkylammonio) - prqpooe - 1 - sulphcmate and 3- 10 

(N,N - dimethyl - N - alkylammonio) - 2 - hydroxj/propane - 1 - sulphcoate whetdn 
in both compounds the alk^ group averages 14.8 carbon atoms in length; 3 (N,N- 
dimiufajl - N • hezadecylammonio) - propane - 1 - suli^ooate; 3(N,N - dinaelhyl- 
N - hexadecyiammonio) - 2 - hy mmypiu pane • 1 - sulphooote; 3 - (N - dodecyl- 

15 benz^ - K,N - dimethj^ammomo) - propane - 1 ' sd|^oaate; (N - dodecylbenzyt- 15 
N,N - dimeth^ammonio) acetate; 3 - (N - dodecylbszyi - N,N - dbnetfaylammomo)- 
pxopioaate; 6 - (N - dodecylbenz^ - N,N • dimedi^anun(RUo)bea;a2»ate; and (N,N- 
dimethj^ . N)hexadec^^amm<siio)aoetate. 

Bidlder Sdts. 

20 The detergent compositioas cf ^ present invention contain, as an rrgwitifll coin- 20 

pooent, a polyaniooic detergent bmlder salt. In the present oompositrons diese water- 
sduble builder salts save to maintain the pH of the laundiy sdutioa in the range of 
from 7 to 12, preferably from 8 to 11. Furthermore, these builder salts enliaisoe the 
fahnc deamng peifomiancB of the overall annposidons vrbBe el liic same time sexye 

25 to suspend pardculate soil released from the surface of the fabrics and prevent iits 25 
redepositioi on the fabric surfaces. Surprisin^y, although the deteigeacy builder salts 
serve to suspend day soils of the kaoliiLte ami illite types and prevent their redepo^- 
tion on fabrics, they do not appear to interfere with tbe depcf^doa oa fabric surfaoes 
of the smcctite-typc day softmers used hereiiL Furthennoie, these poiyanioanc bu3der 

30 salts have been found to cause die smectite-type days present in the granular detergent 30 
formulaticms of the inventioo to be readily and homogeneously dispersed thiou^XMXC 
die aqueous laundering medium with a minitninn of agitatioa The bomogeneiiy of 
the day dispersion is necessaxy for the day tx> function effectively as a fabric softener, 
while die ready dispersability allows granular detergeat ctmipositioiis to be farmulaxed. 

35 Suitable detergent builder salts useful herein can be of the poly-valent inco^anic 35 

and poly-valent organic types, or mixtures thereof. N<Ki-limiting fTampilPS of suEable 
water-soduble, inorganic detergent builder salts indude the allodi metal caibonocesi, 
borates, ^osphatesi, poiyi^iosphates, tripolypho^diates., bic^bonatcs> and solphaXcs. 
Specific examples of sudi salts indude the sodium and potassimn tetraborates^ per- 

40 borates, bicarbonates, carbonates, tripolyphosphaasi, orthophos^iates and hexanwaj- 40 
[^osphates. 

Examples of suitable organic alkaline detexgency builder salts are: (1) water' 
soluble amino polyacctates, for examine, sodium and potassium ctfaylenediamine tetxaK 
acctates, nitrilotriacetates and N-(2-hydroryethyl)niitrilodiacetaa)cs; (2) water-soiuble 

45 salts of phytic add, for example, sodium and prtassium phytaies; (3) watcr^soiublc 45 
polyphosi^iooates, induding, sodium^ potassium and lithium salts of ctfiane-l-ltydroacy- 
l,l-dipho6phonic add; sodiunt, potassium and lithium salts of metfaylenediphoqiiuxiic 
add. • - 

Addittonal orgianic builder salts useful herein indude the polycaiboxj^ate mffirpn'ail.s 

50 described in U.S. Patent 2,264,103, induding die water-soluble alkali metal sate of 50 
mellitic add. The water-soluble salts of polycaiboxykte pdymers and cupolyuiexs sucfa 
as are described in U.S. Patent 3308,067, are also suitable for i3se heron. It is to be 
understood that while the alkali metal salts of the foregoing inorganic and organic poly- 
valent aniooic builder salts are prefened for use heron from an economic standpouxt, 

55 the ammonium, alkanolammonium, for example triethanrJflminnrranm ad dietfaanxi- 55 
ammonium, water-soluble salts oi any of the foregoic^ biulder anions are usefd. 
herein. 

Mixtures of otEanic and/or iiKKganic builders can be used herdTk One such 
mixture of builders is disdosed in rn-naA'r»n Patent 755,038, for example, a ternary 
60 mircure of sodium txiptdyjiiosjAate, tzisodium nitrilotriaoetate and trisodiion ethanc-l- 60 
hydrcKy-l,l-diphosphonate. 

While any of the foregoing alkaline poJy-anionic buflder materials ate usefd 
hoeii]^ sodium tripriyphosphate, sodium nitrilotriacctate;, sodimn meUitaie^ scx]£um 
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dtrate and sodium caibanate are preferred herein for this builder, use, Sodimn tri- 
paIyphospha.te is especially preferred herein as a builder both because of its detergemiy 
builder activity and its ability to disperse homogeneously and quickly the smectite 
clays throughcnit the aqueous laundry media without interfering with day depositiicxa 
5 on die f^ric surface. Sodium tripolyphospfaate is also especially ^ective for suspending 5 

illite and kaolimte day soils and retarding their redepositioin m the fabric surface. 

The detergenit bdlders axt used at concentratiaas of from 10%- to 60%, prefexahty 
from 20% to 50% by wd^t of the detergent oompositiQns of thss invenitioBL 

Clay Compounds. 

10 The third esseotxal component (tf the present compositions ooosists of paiticular 10 

smecdte day materials to provide fabric softening concurrently with fabric demising. 
These smectite days aie present m the detergent compositions ini amounts from 1% to 
50%, preferaHy from 5% to 15% by weight of the total oomposidons. 

The clay minerals used to provide the softening properties oif the instant compost 

15 tions can be described as expandable;, three-layer days i.e.^ alumino-silicates and 15 
magnesium sih'rateSj having an ion ezdian^ capadty of at least 50 meq/100 g^ ol 
daiy. The term ''expandable" as used to describe days relates to ih& ^Dity of the 
layered day structure to be swollen or expanded, on contact with water. The threei- 
layer expandable days used berein are those mater^ dassLhed goodogically as 

20 smectites. 

There are two distinct dasses of smectite-type days: in the first, aluminium ooddiQ 
is present in the silicsite crystal lattice; in the second dass of smectites, magnesuiiD 
adde is present in the silicam crystal laxdce. The general formdae of these smeccitBS 
eite A8(Si,0«)t(0H)i and Mga(SisO,),(0H)t, for alimiindum and magnesium oxide 

25 type day, respecdvdy. It is to be reoogoized that die range of the water or faydiutiom 25 
in the above fozmuks can vaay widx the processing to ^t^iidk the day has been 
subjected. This is immaterial to the use of the smecdte days m the present innTendon 
in diat the expandable diaracoeristics of the bydrated days aie dictated by the sUicats 
lattice structure. Furthermore, atom aibsdrutioD by iron and magnesmm can oocor 

30 within, die crystal latdce of smecdies, while metal codons sudk as Nai+, Cai+ +» 30 
as weU as H+, can be co-present in the water of hydration u> provide el^^ 
ity. Ey^pp^ as mendoned bdow, sudi cadoo substitutDons are tmmaterial to the use 
ci the days hereiD since die desixable physical properdes of the days aie nor sub- 
stantuailly altered thereby. 

35 The tlanee-tayer, expandable alumino-silicates useful hereun arc further cfaaiacteo 35 

ized by a dioctahedial aystai lattice;, while the expandable three-layer magnesksn 
silicates haive a tri octahedral crystal lattioe; 

As noted hereinabove, the days employed in the conqxositions of this inivenxiloD 
contain cationic oounterions sudi as protons, sodium ions^ potassiuni ions, caidmn tDOS 

40 and magneaum ions. It is cuscomary to distinguish between days on the basis of one 40 
cadon predominandy or exdusively absotfoed. For eacample, a sodium day is one m 
which die absorbed cation is predominantiy sodium. Such absoibed cadoos can 
become involvol in exchange reacdoos with cations present in aqueous solutiidiitsu A 
typdcai exdiange reacdon invdviag a smecdt&;type day is expressed by the f cdlDWUig 

45 equation; ^ 



smectite day (Na) +NH,OIfc*sinecrite day (NHO +NaOH 

Since the foregoing eqmlibrium reacdoD> one equivateat weig^ of ammomum ion 
repitaces ao equivaloit weight of sodium, it is customary to measure exdtaage capadty 
(sometimes termed "base exchange capadty") in terms of milHequivalents per 100 g; 

50 of day (meq./lOOg.). The cation exchaiige capacity of clays can be measised In 50 
several ways., tnduding by dectrodialysis, by exchange with ammoodum ion follDwed 
by titratum or by a memylene Hue procediue, all as fully set fortb m GximGfaaiw, 
*Thc Chemistry and Physics of Clays**, pp. 264 — ^265, Intersdenoe (1971). The 
cBSdim exchange capad^ of a day nuneral relates to sud> factors as die expaadablB 

55 properties of the day, ihe 'cfaaxge of the day, whkh^ in turn, is determined at least xd 55 
part by the laicdce structure. The ion exchange capadty of days varies widdy in the 
range from about 2 meq/lOO g. for kaodinites to sbaat 150 meq/lOO g., and gteatsr, 
for certain days of the niontinoiilUonite varieay. Illite days nave ani ka pxrhange 
capadty some wh ere in the lower pootion of the range;, Le., about 26 nieq/lOO g. far an 

^ over^ tllitff day. . . 60 
It has been detennined diat illite and kadiMte days, with tfaor relacivdy low baa 
exchange capaxides, are not useful in die instant oomposidons. Indeed, sudi Hlhs and 
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kaoiinitc days cottsthute a major component of day soils andj as noted above^ are 
tenKTved from fabric surfaces by means of the instant compositions. However, smectitEs;, 
such as nontronite, having an ion exchange capacity of appradmatdy 50 mcq/100 g., 
saponite, which has an ion exchange capacity of around 70 meq/100 g., and montmoril- 
► lonitc, which has an ion exchange capadiy greater than 70 meq/100 g., have 5 

been found to be useful in the oamposidons of the invention in that they are deposited 
on the fabrics to provide the desired softening benefits. Accordingly, day minerals 
useful herein can be diaracterized as expandalde, three-layer smectoe-type days 
havii^ an ioo exrhange capacity of at least about 50 meq/100 g. 

While not intending to be IfmiTnl by theory, it appears that the advanc^ous 10 
softening (and potentially dye scavenging), benefits of the instant compositiosis are 
ascrrbaHe to the physical diaractcristics and ion exchange properties of the days used 
thcrem^ That is to say, experimeots have shown that non-expandable days sudi as 
the kaoiinites and the illitest, whidi arc both dasses of days having ion excfaan^ 
15 capacities bdow 50 meq/100 g., do not provide the benefidai aspects of the days 15 
employed in the present compositioiis. Furtfaermare^ the imique physical and dectXD- 
ch emfral properties of the smecritc days apparcndy cause their interactiaD with, and 
dispersion by, the poly-anionic builder salts tised in die present oomposidons. Thus, 
it has now been fouiKi that, rather than agglomerating to fonn viscous gels when 
20 contacted by water, the smectitie days used herein can be added to aqueous laundry 20 

baths in granular compositions containing poly-anionic detergency builders of the type 
disdosed herein to yidd homogeneous;, stable day suspensions^ The problems of gpUii^ 
and agglomeration usually encountered when smectite days are added to aqueous 
media in solid fonn are alleviated by the presence of the builder. Apparently, the 
25 negative dectrical charges on die builder anicwis serve to repulse the day peitidesi, 25 
ftcreby providii^ the desired homogeneous day dispersion and preveating ag^amcrar 
tion. Whatever die reason for the advantageous oo-actioo of the detergency builder and 
srnecdte days used herein, the combinatian of the poly-anionic detEigency buikte 
widi the expandable, throe-layer, dioctahedral alumino-silicaiBS and expandabie;, three- 

30 layer, trioctahedral magnesium silicates provides a means v^ieneby such smectitB days 30 
can be added to a surfaoant-oontaining media in solid form to provide the hoimo- 
geneous day dispersion required for effective fabric sofcenmg. 

The smectite days used in the compositioos herein are all ooanmetdaUy availafaleL 
Such days indude, for example, montmorillonhE, volchonskodtei iwotronite, hectaricci, 

35 sapooite and sauconrte. The days herein are available under various tradommes for ^5 

^exampki» Thixogd Na 1 and Gdwhite GP from Georgia Kaoiin Co., Hizaheiiv, New 
if^VrY^'^y Vdday Na 325, from American CoUoid Co., Skokie, Dlmois; 

Black Hills Bentonite BH450, from Imematiooal Minerals and Chemicals; azid Veesimi 
Pro and Vosgum F, from R. T. VandeibilL It is to be recognized that such smeait&- 

w type mmerals obtained under the foregoing tradenames can conqxrise mixtures of the ^ 

various discrete mineral entities. Such mixtures of the smeoire minerals are sutlable 
f or use herean. 

While any of the smeciice-iypc days having a cation exchange capadty of at least 
about 50 meq/100 g. are useful herein, catain days arc preferred. Far exanmle, Gd- 
vhixe GP is an cxtttandy white fonn ot smectite day and is therefore preferred when 45 
foimtdating white granular detergent composirions. Volday BQ which is a smectito- 
lype day mineral containing at least 3% of iron (expressed as FcO,) in the ctystal 
latQoE, and which has a very high ion exdjange capacity, is one of the most effidatt 
and effectivcdays for use in laiindiy compositioos and is preferred from the standpoint 
of product pcrfonnance. On the odicr haml, certain smectite days imiketed under die 50 
name *bcntomte" are suffidentiy contaminated by other silicate minerals tluc their 
loo exchange capadty falls bdow the requisite, range^ and such days are of no use m 
the compoGitions of this invention. 

Appropriate day minerals for use herein can be selected by virtue of the fact that 

31 smccotra exhibit a true 14A x-ray diffraction pattern. Tliis characCerBtic pa^eni, taken 55 
mcombmation with esdiange cajadty measurements perforoied in the maimer noted 
abovc^ provides a basis for sdecdng particular smectite-type minerals for use in die 
granular detergent compodtioos disclosed beieiii. 

OpHoml Components, 

°" The detergent compositions disdosed herein can contain other maoimls commoidy 60 

used m such compositions. For example, various soil-suspending agents sudi as caibcKV- 
mediyi-celluiose, corrosion itdu^bitorsi, dyer, fillers such as sodium sulphate and gliVg^. 
optical brighteners, suds boosters, suds depressants, germiddes;, antt-tamishing agents, 
pH adjusting agents such as sodium silicate, enzymes, and the like, wcll4aKywn in the 
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an for use in detergent compositiansj can also be employed hcreint Bound water can 
also be present in said deteigeat compositions. 

The day-contaimng decergent composttions of this inventioQ are in grandair foxm. 
The compo«sitions can be prepared by simply admixing the appropr i ate mgredients an 

5 dry fonn. The compositions are then added to water to pravfide a laundering Hquoi" 5 
cwitaining the instant compositions to the extent of from 0.02% to 2% by weigfaiL 
Soiled fabrics are added to the laundering liquoor and cleansed in tiie usual manner. The 
effective amoimt (rf the detergem compositions to be used will depend to an exttnt on 
the weight of clothes being laundered and their d^ree of soiling. Aqueous laundering 

10 baths containing said compositions provide adequate cleaning and softening benefits 10 
with soiled fabrics, e^eciaUy cotton and cotton/polyester blends. The suspejwied day 
material found in Jie laundering liquor also serves to absoxb fugitive dye in sdutton, 
thereby reducing or inhibitiag dye transfer. 

The granular built decergent compositions and the fabric laamdering and sofim- 

15 ing process of the present invention are illustrated by the following examples. Deseed 15 
cotton teny washcloths were washed in aqueous solutions having dfcsolvcd thertdto 
various day-concaining built granular decergent compositions of this invention. Soft- 
ness of the terry swatdies so washed was compared mrii die softness of teny smxdias 
washed in an equivalent concenttation of the same buUt granuiair decergent without the 

20 day, as well as with the softness of terry swatches washed iit this same no-day deter- 20 
gent soJution fdlowed by rinsing in water containing a commerciaUy available fabric 
softener. Downy. Compositian and soiudon ccnoeniiatiaDs sart described in Table I 
below. 

The terry swatches were washed for 10 minutes in ai minature ag&ator canaaimng 
25 two gallons of washing Hquor at 120** F. and 7 gr/gal. artificial hardness. The swatches 25 
compnsed 4% by weight of the washing liquor. After washing, the swajtchcs were spun 
dry and rinsed with two gaUans of water at 120** F. and 7 grains/gaHoa artifidai 
haidness. Swatches were dien dried m a conventional dcctric diyer. 
After several treatment cydes, the test and control swatdies were graded tactildy 
30 for softness by a pand of three to five Judges making paired comparisons of att 30 
swatches. Graders assigned an integer grade of from 0 to 4 on a linear scale t» dae 
softer treatment of eadi pair, assigning the higher grades to oonespottiding laiger 
differences in softness. The dacai obtained were analyzed statisticaily to obtain mean 
softness grades (pand score units) for each ratment and a statistical cstimajto off 
35 die least significant difference (LSD) at die 95% cattfidcoce levd. Rcs»iks of die 35 
softening tests appear in Table I. 
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TABLE I 





Composition No. 


Componcnt-Wt. % 




1 


2 


3 


4 


5 


6 


Anionic Surfactant* 


16.8 


16.8 


16.8 


15.3 


8.4 


16.8 


Sodium tiipoly- 
phosphate 




32.9 


32.9 


32.9 


45.0 


24.7 


49.5 


Sodium Silicate 




5.9 






5.37 


2.9 


5.9 


Sodium Sulphate 




19.6 


29.6 


29.6 


12.8 * 


7.0 


14.1 


Miscellaneous 
minors 


^4.1 






^ 2.8 


^1.6 




Gelwhite GP** 




10.0 












Volclay BC*** 










9.1 


50.0 




Moisture 


Balance 


Balance 


Balance 


Balance 


Balance 


Balance 


Solution Concen- 
tration (wt %) 
of Composition 




0.104 


0.104 


0.104 


0.11 


0.20 


0.104 


Solution pH 




9.2 


9.2 


9.2 


93 


9.3 


9.2 


Rinse 




Water 


Water 


Downy 
(0.07% wt.) 


Water 


Water 


Water 


Number of Cycles 


4 


4 


4 


2 


2 


2 


Mean Softness 
Grade 

(Panel Score 
Units) 




0.8 


-2.1 


0.2 


-0.5 


1.7 


-2.6 


Least Significant 
Difference (LSD) 




0.9 




1.0 



* A mixtuie in a 1,22:1 wt. ratio of sodium tallow allcyl sulphate and sodium linear 
alkyl benzene sulphonate wherein the alkyl chain of the sulphonate averages 11.8 
carbon atoms in length. 

A commercially-available sodium montmorillonite clay having an ion-exchange 
capacity of about 100 meq./100 g. 



**♦ A commercially-available sodium montmorillonite clay having an ion-exchange 
capacity of about 85—100 raeq./lOO g. 

It can be seen from Table I that Gomposltioas 1, 4 and 5 of the pie&OAt i av eaiCLPU 
pTDvide sofcming benefits superior to buQt decergcnt foiinuiatioiis rinnfaini'ng mr day 
softening ageots and softening benefits comparable to those (dutained vradi ft cots^ 
5 mcrdal fabric softening rsose additive. 5 
Conifwisittoos 1, 4 and 5 of the present inventioD also pnmde exodlenc ri^awmg 
and detei^ea^ wbca embayed m washing sol.uttoas at the specified umj a m ations. 

SubstaotisUy simikr detergency and softening restdts were obtaxned ^tbsa the 
axnonic surfactuit mixture in Coiiqxisiition 1, 4 or 5 (Table I) was replaced widk aa 
10 equivalent amount of 2-aoelx]sy-tTidecane'-l-sulpfao[uc add; sodium methyl-o-sulpfac^ 10 
pelmkate; sodium jS-methoa^odadecylsulpboGatE; sodium coooout alkyl ethiyjene glycsot 
ether suipbonate or the sodium salt of tlu sulphuric acid ester of the reactEon pcrodoct 
of one mole of tallcfcp' fatty alcofac^ and three mtdes of ed^^eoe cyid fr. 

Siibstandally similflT detergency and sofcemng were obtained vbea the aniomc 
15 anfactant mixture in CoanpositioD 1, 4 or 5 (Tafate I) was icpiaced by an equivalenc 15 
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amount of 3(N,N-dimethyi-N-atkylaiiiinonio)-propai]iC-l-sulphonatie or 3(N^-di- 
methyl-N-alkyIammome)-2-hydrc«ypropane-l-suIphanate whcaem in both compounds 
the alkyl group averages 14.8 carbon atoms in length; 3 (NJ^-dimethyl-N-histadecyl- 
ammomo) - propane - 1 - sulphonatej 3 (N,N - dimethyl - N - hexadecylammondD)- 
2 - hvdroxypropane - 1 - sulphonate; 3 - (N - dodecylbenzyl - N,N - dimethyl- 5 
ammonio) - propane - 1 - sulphonate; (N - dodecylbenzyl - N,N - dimethylammonio)- 
acetate; 3 - (N - dodecylbcnzyi - N,N - diniethylammonio)propionate; 6 - (N- 
dodecylbenzyl - N,N - dimethylammonio)hexanoate; (N,N - dimethyl - N - hexar 
decylammOTio)-acetate, or sodium 3 - (do<iccylamino)propane - 1 - sulphonate. 

Substantially similar detei^ency and softening were obtamed when: the sodium 10 
tiipolypliosphate builder in Composition 1, 4 or 5 (Table I) was replaced by axt 
eqinvalent amount of sodium nitriloiriacetate, sodium meUitate, sodium citiate or 
soditun carbonate. 

Substantially sinular detergency and softening were obtained v^en the day 
softening agent in CompositioDS 1, 4 or 5 (Table I) was replaced by an equivalent 15 
amount of volchonskodte, nontronite, hectorite or sauconitei such days havinK aa 
lon-cschange capadty greater than 50 meq./lOO g. ^ — & 

In addition to the unexpected fabric softening benefits which the buUt laundry 
detergent compositions of this invention provide, there are other advantages which this 
mvenUMi makes possible. For instance, dye-transfer inhibitioa, nmed above, is a 20 
signifacant advantage not commonly shared by ordinaiy fabric softening compositions. 
^ Moreover, the particulair dass of days described herein which are dawsited on 
the f^ncs, provide a soil-rdeasc benefit The days are adsorbed by the fabrics beiiffi 
wa^ providmg an improved soU-release surface. The benefit from this treatmeS 
js that dunng subsequent washings, stains and soUs are more casUy removed from the 25 
fabncs in companson witii a fabric which has not previously been exposed tw a treaimeat 
by the day-conpimng compositions of tiiis invcation. StiU further, aU of titese benefits 
are enjoyed without unpairing the water-absorbent quaUties of the treated fabric This 
IS in maiked comrast with ordinaiy quaternary amraomum fabric softeners ^vhich may 
lend to reduce die wata--absoxbent pn>perty of treated fabrics after several cy 30 

It IS espccidly significant that each of die advantages described above in no way 
mipaiis oir imcttfcres widi die general overall deaning effectiveoess of the decereai 
compoatiraL The fact that these achievements are attained during tiie reJativdy fiief 
^ OTtii * washing cyde, for example from 6 to 15 mimitesi, is especially note- 



(a) 
(b) 
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WHAT WE CLAIM IS:— 

1. A granular, built laundry detergent compositioo comprising: 

from 2% to 30% by weight of a non-soap synthetic detereem compound sdecood 
from: awomc symheac detergents, amphoiytic synthetic detergents, zwitteriooic 
synthetic detergents and mixtures thereof i 4q 
^J^^^^Jf ^% by wtighi of one or more organic and/or inorganic detagem 

(c) from 1% to 50% by weight of a fabric-softening agent that is an expondaWeL 
s°^t^-*ypc clay having an ion exchange capadty of at laaSO 

T^^^^^^.^-i^^ ^ 7 to 12 when dissolved in water at 

a conceatration of 0. 12% by wdght 

^_-,n; according to claim 1 which oontains as component (a) fittm 
5— 20/ by weight of one or more symhedc detergent compounds. 

o^- - ^^^""^ according to daim 2, wherein as compancnt (a) one or more 50 
amomc synthetic detergent compoimds are present. 

4. A composition according to any one of daims 1—3, whcrem die amonic 
detergent is a water soluble organic sulphate or sulphooaic containing an alkyl erouo 
having 8 to 22 carbon atoms, ^wi^ 

5. A composition according to any one of daims 1—3, whctdn the anionic detcr^ 55 
gent 15 sdccted froin sodium linear alkyl benzene sulphonate having an aveiace of 10 to 

18 carbon atoms m die alkyl group, sodium taUow alkyl sulphate^ 2-acctoxytridecanc-l- 
suliA«uc aad, sodium methyl-^^sulphopahnitate, sodium j9-meduay octatte* suitAon- 
atc, sodium coconut aM ediyiene glycol cdier sulphonate, the sodium kit rfS 
adphunc aad ^ of the reaction produa of one mol of tallow fatty alcohcd and 60 
three moles of ediylenc oxide, and mixtures thereof. 
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6. A conqxisitioa according to ajoy one of dnims 1 — ^5, whodn the anionic deter- 
geot comprises a mixture of sodimn tallow alkyl sulpbate and sodium linear alkyl 
benzene sulphonate having an avaage of 11.8 cazbon atoms go the allgrl g^oap in wei^ 
ratio 1J2:1. 

5 7. A con^fositiQn according to ai^ one of daims 1—6, which co m ains from 5 

20 to 50% by weight of esse: or more orgiandc and/or inorganic detergent builder salts. 
8. A compositicsi according to any one of danxB 1—7, whereiD camponent (b) is 

sdecced from: alkali metal carb«iates, bicarbcoates, borates, phosphates;, polyphosphates, 

sulphates; water soluble aminopolyacetatts, {diytates and poly j^iosphoDaies. 
10 9. A composition acocxiding to any coe of daims 1 — 7 wherein coanpooem (b) is 10 

sdected from sodium tripolyjdtoq^te, sodium nitrilotriarenttf, sodium mrilirsirr', 

sodium dtiate and sodiinn cazbomtc. 

10. \ compositiaa according to any one of daims 1— 9» v^sidi coo;ta3n& from 5 

to 15% by wdght of the smecdt^^^ day. 
15 11. A composmoD according to any one of daims 1 — 10 wherein the smectit&4ype 15 

day is sdected from moatmoiilloaites;, volchonskoites, nontromtes, hectodtes, sapnniTfs 

and saucooites. 

12. A compositioa axxnrding to daim 1 substantially as described in the P-Tamplpg 
herein. 

20 13. A process for die simtdtaneous laundering and softenii^ of fabrics, oomprising 20 

contacting said fabrics with aa aqueous medium ormmining from 0.02% by wei^ to 
2% by weight of a conqxisitioD in accordance with daims 1 — 12. 

For die Appiicants^ 
CARPMAELS & RANSFORD, 
QkaiTtered Fam^ Agents^ 
43, Bloom^niry Square, London, WCIA 2RA. 
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